p53 is preferentially recruited to the promoters of growth arrest genes p21 and GADD45 during replicative senescence of normal human fibroblasts.
Replicative senescence is the terminal growth arrest that most normal human cells enter into after a fixed number of divisions in vitro, limiting the proliferative potential of a cell and preventing genomic instability caused by critically short telomeres. Thus, senescence presents a tumor-suppressive mechanism and a barrier to tumor formation. However, senescent cells are inherently resistant to apoptosis and, as they accumulate in aging tissues, may contribute to organ dysfunction and promote tumor progression as part of the stromal environment. Replicative life span in normal human cells can be extended by inactivation of the tumor suppressor gene p53 or its direct target, the cyclin-dependent kinase inhibitor p21, suggesting a direct role for this pathway in senescence. However, p53 recruitment to promoters of target genes during replicative senescence has not been shown in live cells. In this study, we used chromatin immunoprecipitation to determine that p53 preferentially occupied the promoters of growth arrest genes p21 and GADD45 in senescent normal human diploid fibroblasts but not the promoters of other target genes that recruited p53 following doxorubicin-induced DNA damage, such as apoptosis regulators TNFRSF10b, TNFRSF6, and PUMA. This differential recruitment of p53 in senescent versus doxorubicin-treated fibroblasts was accompanied by differences in post-translational modification of p53. These data provide mechanisms for both the growth arrest mediated by p53 and the resistant nature of senescent cells to apoptosis despite p53 activity.